The formation of N20+ (A 22 +) from N20 by photons is strongly influenced by the Rydberg states 3pji and 4pjr con-A verging to C *2r. N (3s 4P) can be formed by partial photodissociation of N20 only together with metastable NO.
The absorption cross section of N20 in the vuv is the sum of the cross sections for several processes such as ionization, ionization excitation, dissociative Reprint requests to Dr. W. Sroka, Institut für Angewandte Physik. D-2000 Hamburg 36, Jungiusstraße 11. excitation etc. The aim of this work was to study the following processes: a) NoO + h rp N20 +* + e" NoO+ -fh vs b) N20 + h Vp -> NO + N* N + h vs We used the synchrotron radiation as a light source. The intensity at the exit slit of the first monochro mator amounted to about 109 photons/sec-A at 600 A: it was 108 photons/sec-A at 400 A 1. The wavelength resolution was 3.5 Ä.
In order to study process a) the fluorescence in the near uv was scanned with a second monochro mator at 24 A resolution. The signal was detected with a cooled multiplier (EMI 6256S). Figure 1 shows a spectrum of N20 + which was obtained at a primary photon energy of 17.5 eV. This radiation is due to the transition N20 + (A -> ■ X 2/7j) 2. The spectrum shows different vibratio nal transitions which are designated in Figure 1 . The vibrational quantum numbers were determined by using photoelectron spectroscopy data3. Since the ground state is a doublet, every component con sists of two lines which could not be resolved in our experiment4. Figure 2 shows the fluorescent emission at about 3550 Ä as a function of the primary wavelength. It has not been corrected with respect to the inten sity of the primary photons. There is a sharp struc ture at 700 Ä and 654 Ä. A similar window-struc ture was found in Reference 2. In that paper the re lative fluorescent yield of all lines shown in Fig. 1 was measured with a set of filters. The ground state of N20 is la 2 . . . 6o2 Itt4 7a2 2jt4 X If the primary photon ejects a 7o electron the excited ion N20 + (A is formed. On the other hand a 6a electron can be raised to the Rydberg orbitals 3p^, 4 p .i5 the energy of which coincides with the energy of the window-structure in Figure 2 . Therefore this structure is due to the interaction of these Rydberg states with the corresonding continuum of A (0 ,0 ,0 ). Figure 3 shows the fluorescent radiation in the wavelength region from 1300 A to 1500 A as a function of the primary wavelength. Since the pri mary photon intensity falls off from 800 A to 600 A 1 the cross section has its largest values at the two broad maxima between 600 A and 400 A. Figure 4 shows the spectrum between 1300 Ä and 1050 Ä obtained by bombardment of N20 with 158 eV electrons. The apparatus for this experiment is described in Reference 6. According to the selec tion rules every line which is excited by photons must also appear in the electron collisional process. Since the appearance potential of the state N+ (2p3 3D°) amounts to 40 eV this line cannot give a con tribution to the radiation shown in Figure 3 . The electron excitation function of the state N (3s 4P) is given in Figure 5 . It has critical potentials at 20.5 + 1 eV and 27 ± 2 eV. The values are marked in Figure 3 . Thus we can assume that the structure shown in Fig. 3 is due to the transition N (3s 2p3 4S°) which is the most intense line in Figure 4 . Since the state N (3s 4P) appears in the photodissociation process the transition from the ground state N20 (X to the repulsive molecular state must be optically allowed. At 20.5 eV the energy is not sufficient for total dissociation of N20 and additio nal excitation of N (3s 4P). On the other hand the NO molecule cannot be in a doublet state since the combination of a doublet and a quartet does not result in a singlet state. The NO molecule can only be in one of the quartet states a 477, or b
It fol lows from the Wigner-Witmer correlation rules that the repulsive state of N20 must be or 1/7. The formation of N (3s 4P) can be written: N20 (X 12 ,+) + h r p N20* or 477) N* (3s 4P) + NO* (a 477? or b -> N (2p34S°) + h v s{ 1200 A).
The minimum energies required for N (3s 4P) + NO [b*Z~) and NO (a 477i) are 21.1 eV and 20.0 eV. It follows from Fig. 3 that the repulsive poten tial curve of N20 or 177) crosses the FC region between about 20.5 eV and 24.5 eV and may have a minimum at larger distances. The measurement implies that N (3s 4P) is formed together writh meta stable NO and the kinetic energy of the dissociation products has an upper limit of about 4 eV. By simi lar considerations it follows that the maximum at about 460 A in Fig. 3 is most probably due to total dissociation N20 (X + N* (3s 4P) + 0 + N . The oxygen and nitrogen atoms may be in one of the states O (3P) + N(4S°), 0 ( 3P) + N(2D°), 0 ( 1D) + N (4S°). A more extensive report will be given in a later paper.
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